Synthesis and characterization of biocompatible polymer interlayers on titanium implant materials.
A bifunctional copolymer series of (4-vinylbenzyl)phosphonic acid diethylester and N-acryloxysuccinimide was developed as an interlayer with the aim of immobilizing proteins on titanium surfaces. Copolymers with varying compositions were synthesized, and an alternating copolymerization of the two monomers was found. The copolymers form ultrathin films of about 2-8 nm on titanium surfaces in a simple dipping process, as estimated from the attenuation of the titanium X-ray photoelectron spectroscopy (Ti-XPS) signal. The films were characterized by infrared spectroscopy, XPS, and time-of-flight secondary ion mass spectrometry. The results indicate that the immobilization is due to phosphonate groups, and thus the phosphonate content of the copolymers is decisive for the final film thickness. These polymer films were examined for their potential protein binding capacity by using trifluoroethylamine derivatization and subsequent XPS analysis as a reactivity assay.